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A 13-channel FIR interferometer has been 
developed [ 1] and routinely operated for the 
measurements of the spatial and temporal behaviors 
of the electron density in the Large Helical Device. 
The optical configuration is of the Michelson 
interferometer type with a heterodyne detection 
system. The light source is a highly stable twin 
119-J.Lm CH30H laser pumped by a cw C02 laser, 
which is developed in NIPS. All the optical 
components of the interferometer except laser 
sources are mounted on a massive stainless steel 
frame, which encircles the plasma vacuum vessel 
and is placed on three vibration-isolating mounts. 
Figure 1 shows a schematic drawing of the 
interferometer system. About 150 optical 
components are installed in the interferometer 
housing (3900 x 1500 x 4500 mm3), which is air 
tight and filled with dry air in order to reduce 
absorption of the CH30H laser radiation by 
atmospheric water vapor. Z cut crystal quartz 
etalons are used for the beam splitters, beam 
combiners and vacuum windows. The measured 
transmission of the windows (73 mm clear 
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Fig.1 Schematic of 13 channel FIR interferometer. 
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aperture, 2999 J.Lm in thickness) is about 80 %. The 
each probe beam is focused to a beam waist 
diameter of 44 mm on the comer cube reflectors. 
The reflected beams are combined with the local 
beams and down-converted into I. F. signals (f = 1 
MHz) by GaAs Schottky barrier diode mixers. For 
the detection of the mechanical vibration the He-Ne 
laser interferometer is equipped. The 1 MHz beat 
signals from the detectors are amplified and 
converted to TIL signals in the electro-optical 
converters. For the measurement of the phase 
difference between the probe signal and the 
reference one a new type of digital phase linearizer 
has been developed [2]. For real-time phase 
measurements the phase linearizer has a digital-to-
analog converter output, and its output signal has 
been used for the density feedback control. 
Figure 2 shows the time evolution of inverted 
chordal data for a pellet injected discharge. Here, 
we applied the simple slice and stuck technique for 
the Abel inversion procedure [3]. The observed 
density profile is hollow one before the pellet is 
injected, and becomes relatively flat just after the 
injection. The profile keeps the same one for~ 100 
ms after the pellet is injected, and then changes to 
the peaked one. A steep density gradient is 
observed at the periphery of the plasma, which 
often causes the fringe jumps at the corresponding 
channels when a large sized pellet is injected. 
Fig.2 Time evolution of the density profile during 
an ice pellet fuelled discharge. 
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